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Abstract 
The reciprocal integration of diverse research methods has led to the creation of new disciplines formed on the basis of the 
already existing knowledge domains. As a result, the glossary of such scientific discipline as financial engineering is multi-
layered and manifold in composition. The transdisciplinary nature of the field has influenced the emergence of the hybrid 
multimodal paradigm of communication, which transfers information via multiple channels and functions on different planes, 
including the visual one.  
The authors of the paper aim at testing the assumption that the analysis of terms on visual plane can quicken their clear 
recognition among the users, facilitate their registration in terminographic sources and, thus, stimulate their standardization and 
harmonization across the languages. 
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1. Introduction 
The trend towards mutual integration of the scientific methods specific to the particular disciplines and the 
growing complexity of both the existing and emerging fields of knowledge have led to the creation of new 
disciplines, which are formed on the basis of the already existing knowledge domains. This phenomenon, in its turn, 
has certainly led to the coinage of parallel forms of the terms in use because the scientific disciplines being involved 
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already have the core term stock, which they might want to share but definitely not to neglect. The glossaries of such 
scientific disciplines as environmental economics, financial engineering, building economics, and technical 
management are multi-layered and manifold in composition, as they would encompass terms belonging to different 
categories.  
The transdisciplinary nature of the field has influenced the emergence of the hybrid multimodal paradigm of 
communication, which makes use of different communication modes, transfers information via multiple channels 
and functions on different planes. The shift towards the analysis of the input data on the visual plane to facilitate 
information organization, cognition and communication has governed the necessity to develop visual literacy of the 
translators, translator trainers and field specialists. Visualization of information in general and application of 
graphical mathematic models in particular is a powerful tool being helpful in representing the inner structure of the 
transdisciplinary input data.  
Within the framework of the present research, visualization is seen as the means of revealing the graphical 
representation of the terminological load of the given text, hence, the visual literacy is understood as the skill 
required to quicken the processing of terms, to construct the thematic field of the analyzed data, to conceptualize and 
categorize terminological units employed within the transdisciplinary field of financial engineering. 
The application of various computer software programs for categorizing terms and labelling their role for 
information transfer should facilitate the process of text analysis, interlingual information transfer and, hence, new 
knowledge acquisition. However, many of the automatic resources available are not able to process information 
properly without reasonable human intervention. The given research is focused on analyzing the application of six 
Internet services with diverse visualization templates available free of charge. As the illustration to this issue, the 
authors of the present paper have selected an authentic article1 on the theme of financial engineering and, by 
applying various tag-cloud and word-cloud resources, have intended to investigate the possibilities of constructing 
the thematic field of the given text and extracting relevant terms for further analysis.  
The authors of the present paper aim at testing the assumption that the application of different tagging service 
visualization templates can quicken clear recognition of terms among the users involved, facilitate the process of 
their registration in the terminographic sources and, thus, stimulate their standardization leading to further 
harmonization across the languages. 
2. Terminological system of the domain of financial engineering  
The domain of financial engineering (hereinafter – FE) is a constantly evolving scientific discipline and a well-
established academic practice with a variety of degree programs implemented worldwide. The transdisciplinary 
nature of the field of financial engineering contributes to the variety of existing terms and serves as a source of 
terminology innovation. The complicated structure of the field is reflected in the diverse and multi-layered structure 
of its glossary. Due to its manifold nature in composition, the glossary would encompass terms belonging to 
different categories, such as: 
 
x Terms of the source domain 1 (SD1),  
x Terms of source domain 2 (SD2),  
x Terms of source domain n (SDn), 
x Terms created anew for the needs of the particular domain (NDT),  
x Terms borrowed anew for the needs of the particular domain (NBDT),  
x Terms rejected due to several reasons (DRT),  
x Terms created ad hoc in the particular real-life situation (AHDT). 
 
Terminological knowledge is a complex construct seen as a combination of different types of information, 
including lexical (meaning encoded in the lexical item), textual (meaning encoded in the text/utterance) and visual 
(meaning encoded in the image). 
 
 
1 The article “Evaluation of Latvian Commercial Banks Performance” taken for the analysis is written by Eriņš and Eriņa and published in the 
proceedings of the 18th World Multi-Conference on Systemics, Cybernetics and Informatics in 2014. 
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In the information age the ability to communicate via different modes and channels changes the communication 
process itself motivating people to organize information in the concise, precise and well-structured way, therefore, 
the role of visual literacy increases, as it makes the user “an active producer and analyzer of new complex visual 
forms of communication” (Ching-Chiu, 2008, p. 32). This idea is also shared by Bamford (2003, p. 2), who states 
that “the proliferation of images means that visual literacy is now crucial for obtaining information, constructing 
knowledge and building successful educational outcomes”. The idea of analyzing terms considering the visual plane 
is rooted in the works of many prominent terminologists and linguists, e.g. the prominent Latvian scientist E. 
Drezens (cf. 1936/2000) was one of the first terminologists who proposed to adopt the semiotic perspective to 
terminology description and standardization, complementing terminological definitions with sketches and pictures. 
In the course of the years the idea to approach the analysis of terminology on the visual plane has resulted in the 
application of various software programs graphically representing the terminological load of a text, constructing the 
thematic field, visualizing terminological concepts.   
As a contribution to this idea, we propose to adopt Venn diagrams for organizing the operational terminology of 
the transdisciplinary field of financial engineering, which would facilitate choosing, processing, evaluating, 
contrasting, aligning and communicating terms.  
 
 
 
 
 
 
 
 
 
 
Fig. 1. Use of Venn diagram for graphical representation of FE glossary.   
 
The necessity to consider cross sections of the operational glossary is substantiated by the fact that changes of the 
meaning of a term, which simultaneously belongs to many fields, influence the role of the given term in the 
communicative setting and determine its functions relevant for precise meaning transfer. In other words, the ability 
of the term to influence the meaning of the adjacent lexical elements depends on the changes in its semanticity, 
number and capacity of functions, myriad of associations being triggered and, finally, terminological load. 
  The Venn diagram serves best for the purpose of schematic yet very illustrative representation of the structure of 
glossary of the transdisciplinary field. In Fig. 1, the constituent fields of FE are coded as A for Economics, B for 
Mathematics, C for Statistics and D for Computer Science. It is possible to trace the singular, binary and triple inner 
fields of the given discipline, whereas the only quadruple inner field forms the core of FE operational glossary, 
which should establish the basis for the contemporary dictionary (i.e. term bases, glossaries, thesauri, etc.) design 
and their constant update. 
3. Different planes of information management and terminology research  
The textbooks, research papers, conference materials written on FE are augmented with terms, which are 
inherited from the subfields and even distantly related or completely unrelated fields. The challenge in analyzing the 
glossary of the transdisciplinary field is hidden in the fact that there are no equal proportions of terms belonging to 
the scientific disciplines contributing to the development and the very existence of the domain. Moreover, 
depending on the particular context of application (both inner and outer) the influence of each SD may vary 
considerably.   
The difficulty lies in the fact that some categories are a subject to constant development, i.e., such disciplines as 
economics and computer science are growing both horizontally (welcoming extensive term migration and 
establishing cross-referencing with other sub-disciplines of the given field) and vertically (deepening and exploring 
meaning-making processes and contributing to the existence of inner polysemy). Financial engineering terms quite 
frequently possess “meaning very different from the way they are used by other branches of finance and the  outside 
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world” (Marshall, 2001, p. xi). 
Therefore, it is of crucial importance to ensure the consistent application of one and the same term in the multiple 
contexts. However, since within the transdisciplinary fields, terms may possess multiple meanings, there is a 
necessity to rather ensure the proper reading of one and the same meaning being labeled by the definite term, which 
demands considering the conceptual level and addressing the cognitive plane. 
In case of polysemous terms, the context should provide information required for the correct comprehension of 
the concept and proper use of the lexical item. Just as the given context “relates the concept to other concepts in the 
same domain or to concepts in other domains” (Reimerink, Garcia Quesada, and Montero Martinez, 2012, p. 210), it 
also establishes lexical relations to the adjacent general and profiled lexical items. Therefore, the context creates a 
certain mental space for the analysis of the particular term, which functions on different planes, i.e. semantic 
(construction of meaning of a term), pragmatic (interpretation of its meaning in use), and cognitive (gaining new 
knowledge a term represents). The manifold nature of a context is rooted in the hybrid nature of information, which 
is coded at different levels and is being influenced by different parameters, including “linguistic (related to lexicon), 
textual (related to the discourse), metatextual (related to the spatial configuration of the text) and communicational 
(related to the communicative situation)” (Beaudet, Grant 2008, p. 35).   
The ability of users to promptly deal with the hybrid nature of information, efficiently switching the codes within 
the framework of transdisciplinary paradigm of communication, is closely related to their ability to continuously 
develop the increased competence of information management, which is seen at the levels of:  
 
x Information organization – comprehension of the mechanisms of structuring information following the 
requirements of genre and register; 
x Information representation – the choice and use of lexical items following the standards of textuality; 
x Information expression – understanding the mode of communication, i.e. Possessing knowledge on the range 
and application of rhetorical strategies;  
x Information cognition – understanding the content of communication, complicated by extensive hybridity and 
high degree of intertextuality;  
x Information processing – comprehension of the strategies, mechanisms and devices required to translate new 
data into the acquired knowledge; 
x Information extraction – ability to approach and apply the instruments assisting in the process of extracting 
relevant information from the massive volumes of data.  
Undoubtedly the users are demanded to be proficient at all levels of information management system, to ensure 
clear concept mapping, sufficient terminological precision, and, as a result, complete understanding of the 
information expressed in the transdisciplinary area of financial engineering. However, within the framework of the 
present paper particular attention is devoted to information extraction employing versatile tagging services, with the 
aim to analyze the mechanisms of extracting valuable information from the vast volume of the existing data and to 
assess the role of a human for pre- and post-processing of the given information, as well as the ability of the 
software to recognize complex terms, i.e. compounds and collocations and to construct the visual image of a text.   
4. Lexical data analysis: Tagging services 
The variety of Internet resources available for lexical data extraction allows for certain freedom on the part of the 
researcher. The authors of the paper have investigated the application of different tagging services or tag cloud 
resources for the analysis of textual information and further extraction of the lexical items, which can help 
constructing the thematic field of the text, mapping the concepts behind the sense making lexical units. There exist 
alternative names of the tagging services, i.e. word clouds, text clouds, tag clouds, data tags, weighted lists in visual 
design, keyword extractors, etc. Tagging the meaningful units of the text is not a difficult task, which, however, in 
the majority of cases would not bring any valued results except for the pure statistical information on the number of 
distinct lexical items and frequency of their use.  
These resources are of utmost importance for establishing an understandable visualized platform of the textual 
data, which is seen as the image of the most frequently used lexical items. The challenge lies in the fact that key 
concepts and selected tags do not always coincide; however, they still can be used to make a more efficient analysis 
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of the textual material. Most of the tagging resources are made to work either with major languages, i.e. English, 
German, Russian, French, or are tailored to the needs of the particular market, supporting the application of the 
particular language (e.g. Dutch).  
The authors of the paper have analyzed seven data extraction services available online free of charge, including 
Jason Davies WordCloud, Worditout, Tagul, Tagcrowd, Tagxedo, Wordclouds, and Wordle. The authors have tested 
the application of these resources for the languages other than English and have learned that, e.g., Wordclouds 
supports also Dutch, whereas Tagcrowd supports removal of stop words in 14 languages, and Wordle supports 
removal of stop words in more than 30 languages.  
Fig. 2. Visual templates of the text created by the tagging services. 
 
The authors have selected the authentic text in the English language and used it as the input data for lexical 
analysis. Having conducted the research, the authors of the paper can conclude that these seven services share many 
features in common, including the ability to analyze web pages (e.g. Worditout, Tagul, Tagxedo), MS Office files 
(Tagcrowd Tagul, Wordclouds) and to recognize the text on the image (e.g. Tagxedo). All of these services are 
capable of recognizing the stop words, such as articles and junctions, but not in all languages. The detailed function-
based comparison is given in Table 1. 
Table 1. Functions of Tagging Services 
Tagging services  
 
Functions  
 
Jason 
Davies 
Wordcloud 
Worditout Tagul  Tagcrowd Tagxedo  Wordclouds Wordle 
Data input  Enter/ paste text + + + + + + + 
Upload file/table - + + + + + + 
Webpage - + + + + + + 
Data 
processing 
Stop words ENG + + + + + + + 
Stemming ENG  - - + + + + - 
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Only some of the services have the integral stemming system, which concerns the ability of the service to 
recognize the lexical items sharing the same stem as the variations of one label. The authors have also identified that 
Jason Davies Wordcloud is not able to remove numbers from tag cloud, but Wordclouds service treats a word 
written with the capital letter and the same word with all lowercase letters as two separate words, thus, distorting the 
word count in the tag cloud. 
Having conducted the analysis on the application of seven lexical data extraction tools, the authors of the paper 
have identified certain challenges in determining the weight of the key term in a tag cloud to be used for further 
analysis. The difficulties exist due to the tendency of the authors to apply various synonyms for the certain lexical 
items and inability of the software to trace the links between them. The authors of the text use various synonyms for 
the key concepts to avoid the repetitive words and contribute to the readability and style of a text. It results in the 
fact that one and the same concept can gain different labels, i.e. it would distribute the relative importance of a term 
(and its weight in tag cloud) to several synonyms. This in turn would mean that instead of one well-pronounced 
lexical item in the tag cloud there would be several less evident items, which would have significantly less weight in 
the tag cloud. 
Some of the services provide users with the ability to manually change the relative importance of one or another 
lexical item, withdraw the items from the list, and adjust the frequency of its application. Jason Davies Wordcloud is 
the service, which lacks this function; besides, it is not capable of recognizing the information on the web page. The 
visual template has a spiral layout algorithm, the lexical items do not overlap, however, there is no correlation 
between the layout of the lexical items on the template and their cohesion in the text.  
The results of the analysis create the output data provided in the visual template, which, however, may have 
different readings in different services. In the majority of cases the size of the letters on the image is directly 
correlated to the frequency of application of the particular lexical item in the excerpt. Visualization templates 
available in the services are different in terms of quality, number of letter colors available, number of background 
colors available, organizational style, and the ability of the user to export the output data for further application 
(including sharing, publishing, saving, editing, etc.). Wordclouds and Tagul are the only services which, alongside 
with visualization, provide an opportunity to create an image map and give the user an opportunity to access the 
input data by clicking on the lexical item on the output image (important feature for intuitive navigation in web 
page).  
5.  Concluding remarks  
The growing pace of information generation and the variety of existing hybrid multimodal communication 
paradigms call for the necessity to apply contemporary computer software programs for terminology analysis to 
quicken and improve the processing of terms, including their extraction and visual representation, and their national 
as well as interlingual recognition and harmonization. 
and 
normalization 
Stop words in other 
languages 
- - - 14 l-ges - 3 l-ges 29 l-ges 
Stemming in other 
languages  
- - - - - - - 
Exclude numbers/ 
symbols 
- + + + + + + 
Manually edit - + + + + + - 
Capital letters vs 
lower case  
+ + + + + - + 
Data export User defined shapes, 
colors, fonts 
- + + - + + + 
Export file + + + + + + + 
Image map with 
links 
- - + - - + - 
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However, none of the lexical data (including terms) extraction tools analyzed within the framework of the present 
paper is currently sufficiently functional to provide truly meaningful analysis of the terms belonging to the 
transdisciplinary fields. The variety of linguistic and technical limitations existing call for full human control, 
including pre- and post-editing of the textual material. Nevertheless, the ability of the tagging service to, basically, 
visualize the text, by constructing its thematic field and even conceptual map, can hardly be overestimated for the 
manifold text analysis, terminology research and terminographic work performed not only in the major languages, 
but also in the contrastive aspect or in other languages than English. 
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